INTRODUCTION
Black-seeded soybean, locally known as Bhat / Bhatmash, is grown in Kumaon region and in its bordering states and countries in the Himalayas (Shah, 2006) . The black-seeded and other coloured varieties are grown from ancient time in the hills and occupied important place in staple diet. In Uttarakhand region of India, these soybean varieties are known as Bhat. It is believed that soybean was introduced via Burma by traders from Indonesia. As a result, it has been traditionally grown on a small scale in H.P., Kumaon hills of Uttarakhand, Eastern Bengal, Khasi hills and parts of central India.
Bhat is also considered as treasure house of medicinal properties. Black soybeans and its soy products are the richest sources of isoflavones in the human diet. The consumption of soy, and therefore these isoflavones, generally has been considered beneficial, with a potentially protective effect against a number of chronic diseases (Munro et al., 2003) . Black soybeans also reduce cholesterol level, inhibit growth of cancerous cells and interesting one that people consuming black soybean in Japan was less effected by pollution and adverse effects of radiation.
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productivity of 5636 t and 9.82 q/ha respectively (Anonymous, 2011) . It is now occupying first place among all the oilseed crops in India followed by rapeseed-mustard and groundnut at second and third place, respectively. Traditionally cultivated black soybean (Bhat) is much low yielding than normal soybean varieties which can be improved by involving diverse germplasm of exotic as well as indigenous black and normal soybean in breeding programme. Therefore, this study was undertaken to identify suitable black soybean parents having diverse characters through genetic divergence analysis.
MATERIALS AND METHODS
A set of 48 bhat genotypes with two check varieties was taken for evaluation in completely randomized block design in three replication during Kharif 2012 at, N. E. Borlaug Crop Research Centre, G. B. Pant University of Agriculture and Technology, Pantnagar, Uttarakhand. The experimental unit assigned for each genotype was 2 rows of 3 m length with spacing of 45 × 10 cm. The observations recorded on five competitive plants randomly selected for each replication separately, from two rows of each plot for plant height, number of primary branches per plant, number of pods per plant, number of seeds per pod, dry matter weight per plant and seed yield per plant, on the whole plot bases, 100-seed weight, protein content and oil content, the observation were also recorded for derived character like harvest index. Average data of these five plants were utilized for the statistical analysis for each replication. This all data were analysed for ANOVA, Divergence studies, group constellation, correlation coefficient, and variability parameters like heritability, genotypic coefficient of variation (GCV), phenotypic coefficient of variation (PCV) was also estimated. The significance of difference between the means of genotypes for various characters. The steps involved in the analysis of the randomized complete block design were as described by Panse and Sukhmate (1969) . The genetic divergence was computed using Mahalanobis's (1936) , D 2 statistics among all possible combinations of 50 genotypes. Based on D 2 values, the constellation of genotypes into clusters was done following Tocher's method (Rao, 1952) . The relative contribution of different characters towards the expression of genetic divergence was calculated following standard method as suggested by Singh and Chaudhary and Singh (1977) . The correlations between all the characters under study at genotypic levels were estimated according to the method given by Searle (1961) . The protein and oil was also estimated by Bradford method and Soxhelt assembly respectively. The seed samples were collected from fully matured 10 random plants for each genotype separately from all replication. Extraction of protein was done by grinding the seeds of each genotype separately which were dried to 4 to 5% moisture level in oven set at 108°C for 6 to 8 h. dried powdered seeds were taken for analysis. The grounded product was centrifuged with extraction buffer at 10000 g at 4°C for 20 min and the supernatant was collected.
Quantification of protein was done following the method of Bradfort method. We used Bovine Serum Albumin (BSA) as standard. The method relies on principle of the binding of the dye Coomassie Blue G250 to the protein molecule. The cationic form of the dye, which predominates in the acidic assay reagent solution, has a λmax of 470 nm. The dye binds to protein as the anionic form, which has a λmax of 595 nm. Thus the amount of dye bound to the protein can be quantified by measuring the absorbance of the solution at 595 nm. The dye appears to bind most readily to arginine residues (but not to the free amino acid) of the protein.
Hence the absorbance of light by the dye-protein complex at 595 nm is proportional to the amount of protein bound (over a limited range); that is, there is a linear relationship between absorbance and the total protein concentration of the sample over a narrow range. The spectrophotometer used for analysis was double beam UV-VIS spectrophotometer: 2202. Similarly, the oil was extracted by grounded seed sample through Soxhlet extraction apparatus and quantified using the formula:
Weight of fat soluble material Percent crude fat = × 100 Weight of sample
RESULTS
The analysis of variance revealed highly significant differences among the 50 genotypes for the thirteen characters studied (Table 1 ). All the fifty genotypes were grouped into twelve clusters. The clustering pattern of these genotypes is given in Table 2 . The Cluster I comprised of five genotypes with three elite lines and two check varieties PS-1042 and VLS-65, while the Cluster II comprised thirteen genotypes. These elite lines exhibited similar genetic composition and were genetically close to each other and thus included in the same cluster. Cluster III had four genotypes, Cluster IV consisted of nineteen genotypes and largest cluster, whereas Cluster V, VI, VIII, IX, X, XI and XII had one genotype each, while cluster VII had two genotypes.
The pattern of group constellation proved that geographical diversity need not necessarily be related to the genetic diversity since in the Cluster II, III, VI, V, VI, VII, VIII, IX, X, XI, and XII all elite lines, whereas, Cluster I, included elite lines as well as two (black seeded VLS-65 and other yellow seeded PS1092) check varieties which make the sense of sharing some common genetic pattern. The inter-cluster average D 2 -value was maximum between Cluster IX and XI both with one genotype (90.85), followed by average D 2 -value between Cluster IX and XII with one genotype each (84.10) and average D 2 -value between Cluster VI and cluster XII with one genotype (71.04). Thus, hybridization between genotypes from these clusters should result in maximum hybrid vigour and highest number of useful segregants (Shwe et al., 1972) . The minimum inter-cluster average D 2 -value was found between Cluster II and IV (5.09) followed by between Cluster III and IV (5.61). This indicated indicating a close similarity in genotype composition (Table 3 and Figure 1) .
The thirteen characters were considered to be most important for the genetic diversity. Lowest contribution was made by days to maturity (1.29%) and maximum contribution was through number of pods per plant (14.703%). This also shows that we have maximum variation for yield contributing trait, and minimum for traits like days to maturity and flowering which can be exploited for yield improvement with synchronous maturity. The relative contribution of different characters towards the expression of genetic divergence was calculated and is given in Table 3 . The character correlation also suggests that number of pods per plant, number of seed per pod, 100 -seed weight, number of primary branches and seed per plant are significantly correlated with yield which opens an area for selection of these traits to improve yield of bhat which is not at par to improved yellow soybean varieties (Table 4 ). This also indicate that there might be overlapping possible QTL for these traits in context of yield which can be studied further by mapping of QTLs for trait transfer. The variability studies suggests that trait like number of pods per plant consists of fair heritability and genetic advance which can be worked out for mass selection in future but yield governing traits like number of primary branches and number of seed per pod are having very low (Table 5 ). In this table variation for standard error mean is maximum for dry yield per plant which indicates that high variation in sample mean and population mean. These results suggests that the Bhat genotypes taken under investigation having a most diverse range of pods followed by variable dry matter per plant, seed yield per plant, harvest plant height, 100-seed weight which contribute most towards diversity and ultimately increase the allele diversity for favourable once.
DISCUSSION
In the light of the results presented here, the potential parents were MRN SOYBEAN -24, BCK BHATT BOLD-2, MOB-17, MOB-29, BHATT CHOCHOLATE, MOB-36, MOB-43 and potential parental combinations based on D 2 statistic were MOB-36× MOB-6, MOB-41×MOB-6, MOB-26×MOB-41, BCK BHATT BOLD-2 × BHATT CHOCOLATE, MOB-29×RS SOYBEAN, MOB-17×MOB-6 These combinations would result in maximum hybrid vigour and highest number of useful segregants during the process of selection in the germplasm of soybean. It is suggested that seed yield per plant, number of primary branches, number of pods per plant, oil content and harvest index per plant should have prime consideration for yield improvement.
Branching ability should be considered as an important trait when selecting varieties of high yield potential for tropical and sub-tropical environments. Poor plant stand is commonly observed in Bhat fields of sub-tropical areas and temperate areas, and, therefore, it may be desirable to breed soybean varieties for more branching ability.
High branching varieties may have the ability to compensate for poor plant stand by producing more branches per plant under low plant competition. Current study suggest that the Bhat plants with intermediate height (75 to 105 cm), with 8-10 branches per plant (which is seen low in present investigation in germplasm of Bhat 4-6) having less vegetative biomass than usual, determinate growth and seed size in the range of 12 to 15 g per 100-seeds seem to be the ideal types for subtropical regions.
The results also shows that 8 genotypes MOB-26, MOB-2, MOB-29, MRN SOYBEAN-24, BHATT CHOCOLATE, MOB-6, MOB-21, MOB-36, and MOB-41 present in Cluster 5, 6, 7, 8, 9, 10 and 11 are divergent and have show diverse character for pods and 100 seed weight. The divergence pattern shows that some of these genotypes are of real importance for hybridisation and for more heterotic F 1 s and for obtaining trangressive segregants. Also in Cluster 1, 2, 3, and 4 genotypes included in the same cluster had different geographical region. This proved that geographical diversity need not necessarily be related to the genetic diversity. The reasons for this is genetic homeostatsis because it more favourable to associated characters so show indiscriminate free clustering this was supported with the results obtained earlier in the soybean by Shwe et al. (1972); Chauhan (1976) ; Ram et al. (1992) ; Kumar and Nadarajan (1994) ; Sihag et al. (2004) and Kayande and Patil (2009) . If quality wise we see our data the protein found in black seeded (Bhat) soybean is more and oil is less than normal yellow soybean. The general mean of oil is 13% and protein found to be 35%. This was the reasons which give the answer for consumption of black soybean as pulse in Uttarakhand and hilly areas. It found to be alternative of pulses in the hilly areas. These genotypes definitely having different yield and yield component with quality too, compared to normal soybean.
